R esearch and theory only has relevance when one is talking about an actual patient. This case study describes a 76-yearold Hispanic woman, RM, who has type 2 diabetes in addition to hypertension. She also has peripheral artery disease and lower extremity edema. Her chief complaint is her blood pressure (BP) and some associated fatigue. Her systolic blood pressure (SBP) ranges from 140 to 200 mm Hg and diastolic BP ranges from 70 to 104 mm Hg when measured at home. Our patient is 5'2" and weighs 175 pounds. Her body mass index (BMI) is 32 and her waist circumference is 36". She is afebrile with a pulse of 70. Her BP is elevated in the office at 160/84 mm Hg, even with repeated readings.
In general, certain steps are essential when treating any patient with hypertension. Behavioral modification is often underemphasized. Weight loss with dietary restriction of simple carbohydrates and saturated fats is most important. In this diabetic patient, weight loss is critical because her glucose control is poor. Often, poor glucose control and poor BP control occur simultaneously. Weight loss is part of the standard treatment regimen and should be emphasized for every obese patient. Excess weight provides the underpinnings for metabolic syndrome: hypertension, dyslipidemia, and glucose intolerance or frank diabetes. It also indicates endothelial dysfunction. 1 Increased physical activity-as appropriate for the patientis also critical. This 76-year-old woman could possibly increase her everyday physical activity by walking more and burning calories in other ways that are not arduous. This patient might be able to walk a few blocks or park the car a little farther away from a store on a nice day or walk down a flight of stairs rather than waiting for the elevator. Small energy expenditures in the form of brief exercise throughout the day over the long haul helps to control weight gain and can result in modest weight loss. Setting unattainable goals is an exercise in futility. 1 Many patients are better able to stabilize their BP if they maintain a normal BMI (18.5-24.9 kg/m 2 ). Clinical trials have looked at the effect of weight loss on BP reduction. With each weight loss of 22 pounds (10 kilograms), SBP drops 5 to 20 mm Hg. Despite this significant improvement, the difficult, frustrating nature of weight loss sometimes discourages physicians and other health care providers from even recommending it. 1 In terms of diet, the Dietary Approaches to Stop Hypertension (DASH) eating plan is a diet rich in fruits and vegetables enriched with low-fat dairy products as a source of calcium. This diet reduces total saturated fat. Adhering to the DASH program has resulted in SBP reductions in the range of 8 to 14 mm Hg. Recommending dietary sodium reduction is important for all hypertensive patients, even though most people will respond, "I don't eat salt, I don't add it at the table, and I don't cook with it." Heightening their awareness that 70% of the sodium we consume is derived from processed foods and teaching them how to read labels will help, as will directing them to low-sodium products available as alternatives for most foods. Sodium reduction can lower BP an additional 2 to 8 mm Hg above that achieved with weight loss. 1 Alcohol restriction or reduction is important for those who have a more than moderate intake (2 drinks per day for men, 1 per day for woman). When taken to excess, alcohol can contribute to high BP and is also associated with poor adherence to medical regimens. 1 Basically, the goal is a stable, consistent foundation of a prudent lifestyle consuming fewer calories, increasing physical activities when possible, and making good lifestyle choices. The particular patient in this case study is high risk, having hypertension, diabetes, and dyslipidemia. Appropriate lifestyle modification can address all 3 problems.
■■ Selecting Appropriate Pharmacotherapy
Treatment is always influenced by the presence or absence of comorbidities. If lifestyle modifications do not work, the clinician must consider drugs. The figure demonstrates the steps the clinician would consider for active drug treatment, according to JNC 7. 1 JNC 7 stages hypertension, and an SBP of 140 to 159 mm Hg is considered stage 1 hypertension; JNC 7 recommends monotherapy initially. A thiazide, angiotensin-converting enzyme inhibitor (ACEI), beta-blocker, calcium channel blocker (CCB), or a combination, if necessary, is appropriate as a first step. In an uncomplicated patient, the goal is usually less than 140 mm Hg systolic and less than 90 mm Hg diastolic. Generally, the lower the pressure, the better; there is nothing magical about 139/89 mm Hg. Using lifestyle intervention with drug therapy can help move the BP reading more toward an optimal reading. 1 Patients with stage 2 hypertension (SBP >160 mm Hg) may require treatment with 2 drugs, even initially. Usually, a thiazide is included in 2 drug regimens because it works well in combination with other antihypertensives, including beta-blockers, angiotensin II receptor blockers (ARBs), and ACEIs or CCBs. Clinical judgment is important, as is awareness of comorbid conditions.
Patients who have compelling indications for specific drug classes are handled differently. Compelling indications are those indications in which benefit from a specific agent has already been shown. An example is beta-blockers' association with a reduction in myocardial infarction (MI). Clinicians choose a beta-blocker for patients with histories of MI to capitalize on its ability to reduce the likelihood of recurrent MI and to lower BP.
If the patient' s BP does not reach the goal, we will perhaps increase the dose (if it is not already at the maximum recommended dose) and/or add another agent.
A meta-analysis of trials (N =18,883) investigating the use of beta-blockers in hypertension was conducted in 1997. Beta-blockers were associated with a reduction in cardiovascular disease (CVD). Psaty et al. identified a significant reduction in heart-failure (42%) and stroke (29%) and a less robust reduction in coronary events (7%), which was not quite statistically significant. These findings make sense because stroke and heart failure are closely correlated to hypertension. The correlation coefficient of BP to heart failure and stroke is much greater than the correlation coefficient with coronary disease. 2 Beta-blockers are used less in hypertensive patients with diabetes, kidney disease, or stroke. Total beta-blocker use in hypertension with heart failure is 56%, which reflects a need for increased understanding by physicians of the importance of these agents. Part of the problem rests with the historical contraindication of betablocker use in patients with heart failure. This contraindication has been put to rest, and we know that reducing the sympathetic responsiveness in heart failure can reduce adverse cardiac events. Three quarters of prescribers use beta-blockers as an intervention for compelling indications in the post-MI patient. In patients with high risk for CVD who do not have heart failure or have had an MI, the use of beta-blockers lags at 37%. 3 Clinical trials and guidelines for compelling indications for individual drug classes indicate when diuretics, beta-blockers, ACEIs, ARBs, CCBs, and aldosterone antagonists should be employed. For beta-blockers, the best candidates are heart-failure patients (in whom beta-blockers are, in fact, a standard of care); post-MI patients to reduce the likelihood of recurrent MI; highrisk coronary patients to improve endothelial function; and in highest-risk patients (diabetics). 1 Regulatory agencies have approved beta-blockers for a remarkable number of indications, but beta-blockers can be differentiated on the basis of beta 1 selectivity, duration of action, intrinsic sympathomimetic activity, lipophilicity, and whether the beta-adrenergic blocking action is accompanied by an alphaadrenergic blocking action. Nebivolol' s ability to activate nitric oxide (NO) synthetase in blood vessels is a unique therapeutic option. It may be useful in a range of off-label indications. 4 Its utility in high-risk patients appears to be quite broad. Heart failure, prolonged QT interval syndrome (a common cause of sudden death), and myopathies are just a few possible conditions where it may be useful; however, it must be emphasized that these are not approved indications. 4 Primary care physicians' perception of antihypertensives' effectiveness can be seen in their prescription choices. For physicians who tend to prescribe ACEIs or CCBs first, these therapies are perceived to be effective in 62% and 58% of patients, respectively. For beta-blocker and diuretic therapies, the physicians' perceived effectiveness was 55% and 39%, or about the same as for those physicians who did not prescribe these agents first. This is not a statistically significant difference. Evaluating the P values for betablockers (P =0.46) and for diuretics (P =0.12) shows that because the ACEI and CCB difference is statistically significant for perceptions by physicians playing a role in their initial choice of therapy, the effectiveness of the drugs eventually influences their decision regardless of what they believe initially. If a physician really believes something is going to work, he or she will use it. Through education, physicians will understand that older drugs, like beta-blockers and diuretics, still have an important role in treating hypertension. Newer agents, and particularly the beta-blocking agents, actually can improve endothelial function and should be considered; that opportunity wasn't available in the past (Table) . 5 JNC 7 emphasizes that evaluation for hypertension includes assessing for the presence of compelling indications; e.g., diabetes, hyperlipidemia, and high coronary risk. These comorbidities may determine specific pharmacologic choices. Lifestyle modifications are crucial to enhancing the success of pharmacologic therapy and should be ongoing. Study data and JNC 7 recommend betablockers for hypertension in patients with compelling indications; e.g., at high risk for CVD and diabetes.
Edgar R. Gonzalez, PharmD, served as moderator for this program (see Faculty).
Dr. Gonzalez: Many years ago, the JNC promoted the statement, "Let' s go with step care." Step care promulgated diuretics as first-line treatment, beta-blockers as second line, and newer agents as third line. Then, a later version of JNC proposed making step care less rigid. Are we seeing a rebirth of beta-blockers? And why has step care been deemphasized?
Dr. Cohen:
Step care was based on Veterans Administration [VA] studies that demonstrated the benefit of lowering blood pressure. The VA started with a diuretic and added reserpine if necessary. Beta-blockers were not available. Hydralazine was used as a vasodialator, and guanethidine was the fourth-step drug. All these drugs have, for the most part, outlived their utility. Applying the VA algorithm for uncontrolled hypertension was the standard for 10 to 12 years. Many physicians labeled it "cookbook medicine" and did not use step care. Medicine' s advances brought new pharmacologic agents: betablockers, CCBs, ACEIs, and most recently, ARBs. This expanded armamentarium and the clinical trials provided the basis for making specific recommendations with respect to compelling indications. JNC guidelines, using the evidence available, evolved. For some patients, nonpharmacologic treatment is appropriate and effective. Allowing an element of clinical judgment persuaded many physicians to conduct careful history, physical, and laboratory assessments to determine which drug to use.
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Current medical practice incorporating evidence-based treatment guidelines indicates that patients are being treated more appropriately and control of hypertension is better overall. We now understand that lowering SBP below 140 mm Hg is better, but we are not necessarily satisfied with a target of 139 mm Hg. In the diabetic patient, for example, and now the renal patient, we understand that we should have an often difficult-to-achieve goal of less than 130 mm Hg. Some of the older drugs, namely, diuretics and beta-blockers and particularly the third-generation beta-blockers, have a lot to offer in terms of maximizing blood pressure reductions and providing benefits beyond just the blood pressure lowering.
Dr. Gonzalez: You were involved with JNC 7 and you have a great understanding of the Multiple Risk Factor Intervention Trial. Is it fair to say that MRFIT opened our eyes to the fact that blood pressure is just not a value or an independent number?
Dr. Cohen: That' s true. Medical professionals now see the continuous relationship between blood pressure and risk for heart attack, stroke, and heart failure. An SBP of 100 plus the patient' s age used to be considered acceptable. The MRFIT and Systolic Hypertension in the Elderly Program [SHEP] studies using diuretics and beta-blockers demonstrated that prudent drug use could contribute to a significant reduction in morbidity and mortality. [6] [7] [8] Subsequently, heart failure admissions to hospitals, the number 1 diagnosis-related group in this country for Medicare patients, fell 54%, strokes were reduced by 33%, and heart attacks fell approximately 20%. 9 Higher BP over time is not something we should write off to old age. It is a treatment target because the risk of stroke, heart attack, and heart failure is real. Patients fear strokes. This fear often persuades them to take medications and may improve adherence. Dr. Cohen: The British scientists, using a study they conducted called Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT), found that the blood-pressure-lowering arm that used a CCB and an ACEI versus a beta-blocker (atenolol) and a diuretic did better. 10 But the data show that, in compelling indications populations, beta-blockers are the drugs of choice for the high-risk patient. Vasodilating ability can not only lower blood pressure but can also improve endothelial function and thereby reduce morbidity and mortality. Beta-blockers are an important class of drugs to use or consider using in the hypertensive patient with comorbidities and in those patients who are at high risk. Dr. Cohen: Yes, the ASCOT study used atenolol, but in the post-MI studies, atenolol was never used. Those studies used propranolol, metoprolol, and timolol. Timolol is now used predominantly in ophthalmic preparations. Atenolol is short acting and has not been studied for MI, and that is why we do not use it. We often discuss actions and effects of beta-blockers and call them class effects. The second-and third-generation drugs have demonstrated that it' s anything but a class effect. Specific agents have specific and unique actions.
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